I N spite of the declining incidence,1) acute rheumatic fever still is a significant cause of acquired heart disease in children, especially in the orient.2)-5) This study reviewed the recent experience in our institution to determine the prognostic factors in the development of rheumatic heart disease in children.
MATERIAL
The diagnosis of acute rheumatic fever was made in 89 children between 1964 and 1978. The diagnosis was based on the modified Jones criteria.6) They were followed up from 20 months to 15 years (mean 61 months). Seventeen children developed recurrent rheumatic fever during the follow-up period. Initially, all Jpn. Heart J. M arch 1981 patients were seen at frequent intervals after discharge from the hospital, then at yearly intervals if they remained well. Children with residual heart disease were seen as often as indicated.
RESULT
Among the 89 children 40 were male, 49 female; 59 were white, 30 black. The age at the time of the first rheumatic attack varied from 31/2 to 15 years (mean 9.3 years), with the peak between 6 and 12 years. The peak months of occurrence were September through January in patients without chorea. There was a higher occurrence of chorea in the summer months. Arthritis and carditis were the common major manifestations (Table I) . Erythema marginatum and subcutaneous nodules were rare. Recurrent attacks developed in 17 children (17/89=19.1%).
Six of them had 3 rheumatic episodes in each, and 11 of them had 2 episodes in each. Cardiac involvement was the most common manifestation in the recurrence (Table I) .
Carditis was considered to be mild when the cardiac murmur was less than grade 3/6, and there was no cardiomegaly on chest radiogram nor marked changes on EKG. Carditis was considered to be severe when there was congestive heart failure or when there was marked cardiomegaly with severe left ventricular hypertrophy and/or left atrial hypertrophy. On the initial attack, 24 patients had mild carditis and 25 patients had severe carditis (Table II) . Pure mitral insufficiency was present in 33 patients. Pure aortic insufficiency was present in 3 patients. Combined mitral and aortic insuffi ciency was present in 13. The carditis tended to be severe when combined mitral and aortic insufficiency were present or when there was a diastolic mitral rumble in addition to the mitral systolic murmur. P-R prolongation on EKG was noted in 39 patients. Three patients had premature ventricular contractions; 4 had nodal rhythm; 1 had atrial fibrillation. Left ventricular hypertrophy was present in 35 children; left atrial hypertrophy in 16; and right ventricular hypertrophy in 4. Seven children who had no carditis on the initial attack developed carditis on the recurrent attack; 5 had residual mild mitral insufficiency, and 2 eventually required valvular surgery. Only 2 children remained free from carditis after recurrence. Seven children with mild mitral insufficiency on the initial attack improved with no residual murmur 2 months to 2 years later. None of the children with mild mitral insufficiency developed severe rheumatic heart disease. The prognosis was less favorable in children with severe heart disease on the first attack (Table II) . In 8 children the heart lesion became mild, but 4 children required valvular surgery (Table III) , 9 continued to have moderately severe heart disease requiring digitalis with or without diuretics, and 4 children died, 2 on initial attack, 2 after recurrence (Table  IV) .
Although chorea is usually a benign manifestation, patients with chorea may have concurrent or subsequent carditis. Clinical information on 20 children with chorea is summarized in Table V . Six children had other major manifestations of rheumatic fever in addition to chorea; 5 had mitral insufficiency; 1 had arthritis and mitral insufficiency. Three children had recurrence of rheumatic fever after the episode with chorea; 1 had mitral Jpn. Heart J. M arch 1981 insufficiency is the most frequent lesion followed by aortic insufficiency. Carditis can occur on recurrence in patients who had no carditis on the initial episode.15) Children with a mild carditis have a good prognosis. About onethird of them have no residual heart disease after the follow-up. If the initial involvement was severe, one-sixth died, one-sixth required surgery, one-third have moderately severe heart disease, and one-third have mild heart disease. The incidence of residual heart disease has not decreased, but the mortality has decreased.14) Recurrent episodes developed in about 20% of our children which was similar to the findings of others.10)-13) The cause of recurrence is difficult to speculate. None of the 17 children were on monthly penicillin injections. Their age at recurrence ranged from 8 to 16 years, Most came from socio-economically deprived families. Often the children were given the responsibility of taking penicillin by themselves. Most of the time they did admit their inconsistency in taking oral penicillin. Non-compliance to the oral penicillin prophylaxis and individual difference in the absorption of penicillin are probably contributory to the recurrence. It is our present practice to recommend monthly penicillin injections on non-compliant patients or patients with recurrence.16),17) Patient is contacted by a nurse if he failed to keep the monthly appointment. Hopefully, with the better education of patients and parents, and the early detection of streptococcal infection, the recurrence rate will decline. Chorea is a distinctive manifestation of rheumatic fever. Usually there is a prolonged incubation period from the previous streptococcal infection. 18 ) Aron has reported a 34% (17/50) incidence of heart disease in patients with chorea after a long-term follow-up.19) The incidence of residual heart disease in our patients with chorea is 25%. The recurrence rate of rheumatic fever after chorea is 15% (3/20) . This stresses the importance of penicillin prophylaxis in children with chorea.
Although there are variations in the manifestations and clinical course of rheumatic fever in the oriental countries,5) it appears that carditis is far more common, but arthritis and chorea are less frequent there in comparison to the western countries. Recurrence rate in the developing countries is high.
Our review indicated that severe carditis on the initial attack and recurrence predisposed to the development of severe rheumatic heart disease. Mild carditis and chorea are relatively benign. If there was no cardiac involvement on the initial attack, the prognosis is good unless recurrence occurs.
